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1. SCOPE

1,1 ~. This Specificario” covers lhe gtnera( re.q. ircme”ls for cmaxia(, semirigid, radio frequency

c.ab(e with corr..ga red outer copper conductors [see 6.1).

1.2 classification.

1 .2.1 Mil, tary Part or Identiffinq Number (PIN). The term Par: or Identifying Number (PIN) is equi.a(enl

to lhe term part number which was pre. ious~y used in this specification. The mi(irary PIN (uhen appiicnb (e)

consisrs of the kerter ,Vf.,, the basic “umber of the specification s.heel, and a“ assigned dash “umber (see

3.1), as shwn i“ the fOt(c.wi W examp(t:

1.2. 1.1 Jacket material.

follows:

Type I - Unjacketed.

i
l!i[imry

designator

Type 11 - Jacketed [polyethy ken=).

Spccif icatioq Dash number

sheet number (see 1.2. 1.1

and 3.1)

is as specified in the specification sheet (see 3.1) and as

TYPe Iv - Jacketed (nonhalcgenated fire-retardant compound )

Beneficial comment$ (recommendations, additions, de(et ions) and any pertincmc

data which uay be of use in improvinq this document shou Ld b? addressed to:

Defense Electronic SUPPLY Center, ATTN: DESC-ELD1, Dayton, OH 45446-5765

by using Che Standardization Document Improvement Propos.a( (0D Form 1626)
aooeari.o at the end of this doc.menr or bv letter.

AHS[ 141A

DISIRIBUT 101 STnl EnEIH h. kpproved for p.biic re~ease; distribution is untim ited.

FSC 6145
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.?. 4PPL!CAEILE DOCWIE!4TS

2.1 Gover.mcnt document..

2 .1.1 Specifications, standards, and handbook. . The fot(o.ing s+eciiicatio.s, standards, and h.r>dbnoks
form a part o! this document to rh. ,.te. t specified he.ein. U“{es, oth.r”i,t’ ,,!r. if ied, the >$.”,, of

rhese d.c.me”r. are those 1 is red in the i$..e of the Department of Def ens.e Index of Specif itations and

standards (DODISS) and supplement thereto, cited in the s.akicit.t ion (see 6.2).

SPECIF1 CATIONS

FEDERAL

L-P-390

RI LITARY

NIL-C-17

MI L-C-12CKI0

STAflOARDS

FEDERAL

FED-STD-228

MILITARY

8IL-STD-109

!!l L-sTD-4S662

Ptastic, Mo(di.g and Extrusion Material, Polyethylene and C.apokyners (L..,

!Wdi.m, and High Densir y).

Cab(c$, Radio Frequency, F(exib[e and semirigid, General specification For

Cab(es, Cord, and Uire, ELectric: Packaging of,

Cab\e and Vire, Insulated, Methods of Testing

0..9k ity Assurance Terms and Def i“itions.

Calibrario. Systems Requirements.

(See supplement 1 for list of asso. i.ted specif icalions. )

2,1.2 Other Govemmne”t documents, Drauinqs, a“d P.b(icatio”s. The fotlo. ing o:hcr Government documents,

dre.w+ngs, .“dr publicacio”s form a parr of this documt”t 10 the ●.te”z specified herein. Unless orher. i$ed

specifie6, the issues are those tired i“ the soticitati o”.

W /H8 comae.. ia 1 and Government Em i ty (CAGE)

(Un(ess o:her. ise indicared, copies of federal and mikitary specifications, standards, ‘and handbooks arc

avai (able from tht Defense Pri”ti.g Service Detachment Office, tlui{dimg 4D (Customer Service), 7Lll Robbins

Avenue, Phi (ade( phi a, PA 19111 -509L. I

2.2 Non-Goverment p.bti cations. The tollo. ing doc.mt”ts form a part of this doc..e.c to the extent
specified herein. U. Less oth=ruise specified, the issues of the doc”menrs which are DoD adopted ere those

Li. te6 in the issue of the DODISS cited in the solicitation. Unless oxher.ise specified, the issues of

documents “ot Listed in the Doo ISS are the issues of the documents cite6 in the solicitation (see 6.21

AHEHI CAN SOCJETY FOR TEST II{G AND MATERIALS (ASIH)

ASTM 9 152 - Copper Sheet, Strip, Plate, end R.Lted Bar, Standard Specif i car ion for.

ASTU E 566 - Copper-clad ALuminu. Uire, Srandard Specificari.a” for.

ASTM D 638 - Tmsi(e P.operr$e% of P(astic.

AS1fl D 1505 - Density of Ptastics by rhe Density-Gradient Technique, standard lest He:hcd for

AST!I D 2Sd3 - lies.uring the Hi”imm Oaygen Cmccntr atim to Support CandLe-Like Combust ion of

Plastics (0.ygen Index), standard lest l!etho6 for.

(App[ ical ion for copies of MTii pubt i.at ion. should be addressrd 10 Ihe bmeri c.” society for T.$t i.g and

F!ateria (s, 1916 Race Srreet, Phikade [phia, Pennsylvania 19103 -11 L77. )

2
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NAVAL EtlGlt4[ERlfIG ST AIIDARDS (tws)

NES 711 Oererm inat ion of the SmOie J.dex of Ihc Prti.crs of Comb. stlon fro.
Small Specimens of rfateriats.

NES 713 Oetermi.at ion O( th. Tc.. i.zity lnde. of the Products of C.ambu.t ion from

S.a(l Spec>.en. of nateri ais.

[Application for copies shoutd be eddresscd to the Procurement Executive, f!i. i.try of Defense, Ship

Department, Sectim TE1?2, Block G, foxhill, Ebth 540, England. )

2.3 order of Precedence. 1“ fhe e.enr of a con flier bel.ee. the text of this document and the reference.
cited herein (except for r.(ated ..sociatcd detail specifications, or specification sheets), the text of

this doc.mc”t rakes precedence. Nothing in this d.c.me”t, however, supersede. .pplicab Le (a.. and
regulation% ..1. ss a specific ●.emp: ion has bee” obtained.

3. REOUIREffENTS

3.1 Specification sheets. The individ. ai item re.q. irem.nts shall be as specified herel. and i.

accordance .ith the applicable specif icatio. sheet. 1. the evenr of e“y con fti. t brlwetn the req. i.eme. ts

of this specif i cat io” and the specif i cat 1.” sheet, the Latter shai{ govern.

3.2 Q.aiif ication. Cobles fur. ishec! under this specific.rio” shall be Prod.crs uhich are authorized by

the qualifying activity for listing on the applicable q.Blif ied prcducts lisrs al The time of Ward of

conrracz (see 4.6 and 6.3).

3.3 _. unless otherw, se Spec?ticd (see 3.11, .aIerial. for lhe principle components of the cable
shall be as specified herein. Prior appr.a.a( to use ..bst it.tc msceri. t must b. obcai”ed from the

qua Lif Yin9 acti. i:y. Ho.ever, when a definite Marer ial is “at specified, FI materi.9L .ha L1 be used .hich
wi L( ●“ab Le the f inished product to meet the performance requirements of Ibis specif icar ion. Acceptance or

awroval of anv constituent ~tcria~ sha L( not be construed as a auarantee of the acceDrance of rhe finished.,

●
prcducr.

3.3.1 Virqin mareria(. For purposes of this specification, virgin owter ial shall be lCO percent “e.

material which has been through only the processes essenl iaL to its manufacture and its application to the

finished cable .nd which ha. been through these essenri.1 processes one time only. Any material which has

previously been processed in any other manner i. considered non. irgin Marerial. This requirement shalt

aPP(Y to the -.ufacr.re of .11 i.9redients and components us~.

3.3.2 Capper-ckad .(uminum. Copper-c Lad a(uni.um .i.t .hat( be in a.co.dance with ASTM 0566 (see 6.3)

3.3.3 =. Copper strip shall be UNS C12KI0 in accordance with ASTM 0152 (see L.3).

3.3. L Foam PO Lyethytene. Foam polyethylene sha(( be in accordance with L-P-35Q, type 11,

class L (see 4.3). Vendor blends are acceprnble if their dissipation factor is Less than 0.5203.

3.3.5 Pokyethvlene. Polyethylene sha~l be in accordance with L-P-390, type 111, class L,

grade 04 (see 4.3).

3.3.6 Nonhakaenated fire-retardant comcound. The property values of the nonhalogenated fire-retardant

.Vnd .hac( be as .pecifiea i. the applicable specification sheer (see 3.1), when lesled as specii ied i“
accordance with the correspmding tesring method of tabie 1.

3
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TABLE 1 Ilonha Loqe.a ted I ire relardan! m.p.nd promrl 1.3.

Property I ,,5? m,lnca

i

Dmsity ASTM 01505

Tens. i (e St rengrh ASTff D638

ULtimate elongation ASTM 0638

Owae. index ASTU D2863

3.6 Desiqn and cons. rv.cti.a”. lhe cab(es $ha(l be of che design, .On$truczio”, a“d physical dime”sio”s

specified (see 3.1).

3.6.1 m. Each specified length of cabLc (see 6.21 shat( be etectrical[y end mechanicatty

continuous. NO cab Le sp(ices s.ha L1 be a~ (wed after fabrication of the cab Le.

3./..2 Dimensional errors and tolerances. The Cumulative dimc”s iona L errors shalt not result in the

cabtes fai ting the v.alrage standing wave rari.a (vS!JR) tesl.

3.5 Performance.

3.5.1 [onri”. ity. Uhcn tested es specified in 4.8.2, each conductor i“ each reek of cab(e $ha[l be

.Lectricatky cent in.o. s betucen ends.

3.5.2 Dielectric withsra.din.q voktaqe. Uhen tested as specified in L.8,3, the completed cable sha(l

.ithstand the volrage specified (see 3.1 ) uithcwt breakdown.

3.5.3 Spark test (iacketed cable on(y). Uhen tested as specified in 4.8.6, jacketed cable shatl have a

continuous jacket without cracks, breaks, or ho(es. A puncture of the jacket by the apptiec .ottage shalt
co”sritute a point of failure (see 3.1).

3.5.6 Insulation resistance. Uhe” tested as speci fiti i“ 1..8.5, rhe insulation resistance shalk be not

Less than 100, OWI megohms per 1,003 feet (305 meters.),

3.5.5 Leak test (type 1). when tested as specified i“ L.8.6, the Cab(c sha(l .01 increase in capacitance

by KOre than 5 percent of the initial c,apac. ita”ce.

3.5.6 &tto”uat ion. Uhe” tested as specifieci in 6.8.7, the atten.atio” in decibels (dB) per lW feet

(30.5 merers) shatk not exceed the n!.!iximum values specified (ste3.1).

3.5.7 VeLocity of pr.maqarion (he” specified, aee 3.1). When tested as specified in L.8.8, the velociry

of prop+ atio” shall be as specified (see 3,1).

3.5.8 Capacitance (when specified, see 3. 1). I/he” tesred as specified in L.8.9, the cable capacitance

sha(l be as specified (see 3.1).

3. 5.9 l.peda”ce. Uhe” rested as specified i,, 4.8.10, the impedance of the Cnb(.s shat( be as

spec!f ied (see 3.1).

3.5.10 Vo(raqe sra”dinq wave ra:io (V5UR). Uhen tested as specified in 4.8.11, the cabie shall have a

maximum VSUR as specified, with respect to a 50 *2 oh. termination, over the frequency range specified

(see 3.1).
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● 3.5.11 CO(d bend [jack et-d Cab[e 0.1,1. Uhen tested as $pecit, ed i“ 4.8. 12, the. cable ,ackezs shall $1!0.

no e.ldence o! cracb. ,ng or spl>rttng.

3.5.12 Ft.sx, b,tity. When tested as specified in 1.. B.13, [he Ii”ished cable shaii not exhibit kinking,
winkl, ng, or cracking. The cable shall tnen .,,1 Zhe mquimmnts of 3,5.5 arnl 3.5.10 (,.. 3.1).

3.5.13 Temperature cyc(inq. Vhe” lested as specii ?ed i“ L.8.14, the C.abte shp,l( txhibit no evidence of

mcchan, ca 1 damage.

3.5. IL Thermai shock. Uhen tested as specified in 1.,8.15, there shal( be “o physica( damage ro any

dielectric mater i.s~ and the change in dimensions from rhc origimal shall be .062 inch (1.57 mm) maximum for

the centev conductor nnd .125 inch [3.18 mm) maximum for Xhe dielectric eater iat.

3.5.15 [tame Prowq alien (type IV iacke ted cabke o.(Y) [see 3.1). Uhe” rested as specified in 1..8,17,
samples of completed cable shatl be sekt.exti”g. ishi”g a“d shal L .01 b.r” xc. the top of the tray.

3.5.76 kid qas qenerar?on (type Iv jar. kered cable o“(y). when cabies are xested as specified i. 4.8.18,

the acid equiva(e”t sha(l not ●xceed the percentage, by weight of rhe samp(e, specified (see 3.1 ).

3.S.17 HaLWen cc.ntenl (Type Iv iacketed cab(e only>. When cables are tesred as specified in L.8.19, the

ha bagen co”te”t sha Ll “ot be greater than the value specified (see 3. 1),

3.S .18 Smoke index (type IV iacketed tab(c .xAy). uhen Cabkes are tested as specified in 4.0.20, the
smoke index shalt not be greater than th? vake $peci< ied [see 3.1 ).

3.5.39 lo, icitv index (lvPe Iv iackexed cab[e only). when cabkes arc tested as specified in 1..8.2I, the

tosicily index shall “01 be grear.er than the value specified (see 3.1).

●

3.5.20 Tensile srrenqrh and .Lo.oation (.na.qed). Uh.?n rested as specified i“ 4.8.22, the cable jacket

sha(t have B zensi[e strength and elongari.a” not Less than the value specified (see 3.1).

3.6 w. unless otherwise specified (see 3.1), marking shal L consist of the milirary PIN,

ma.. fecturer>s C&GE code in accordance with p.blicatio” HLIH8 (see 2,1,2), and The dare of manufacture.

Lettering shall be Furura or Gothic capitals and numerals shal( be Arabic, narking sha(l be on the

..terMst insulation (or cable) surface end shalt be at i“tervats of every 3,3 feel (1 meter) measured from

The beg~n”i”g of one comp( et? mmkir$ 10 The beginni”.j of the succeeding c.ampkcte marking. Ifarking of the

unjacketed cable sha(l be specified by the procuring activity (see 6.2).

3.7 Unrkuw!ship. Cc.btes she{( be processed i. such a manner as 10 be uni+orm in .quakily .nd s-%1 k be

free from! any burrs, dit marks, chatrer marks, foveig” mat.eria[, or other de fecrs that .il L adverse Ly affect

life, ser. iceabi Lity, or appearance,

3.8 Conti”.ous kqths lsee 4.8.161. Un(ess otherwise specified i. The conrracl or order, the fmtage of

the individu.ak co”t in.c..s lengrhs in each spook o. reel shal ( be marked on (he SW( or reel in the sequence

in .hi ch the lmgths wi L 1 be unuound by the user. The atini=un Icarage of ●ach ca”ti”uo.s Lengrh of cablt in

the i“sptctio” (at (see 4.7.3.1 ) sha L1 conform to Iabte 11, uhich specif its the total number of inspect ion

Lot cabte lengths

perce.l age.

which may be provided by cable Lengths of various minimum fcatage., in terms of

TABLE 11. Continuous [enQths.

5
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l.. QUALITY P,ssuRAtlCF PROVIS1O!4S

4.1 Res.p-a.slb?[ily for lnsoecll on. untess ocheruisc specif ,ed in the contracx .r puvchase order, the

contractor ,s responsible tor the performance cd atk inspection requirement (e. aminat, ons and tests) a.

specif ied herein. Except as otheruise Spcci f ied in the co”tvacx or purchase order, the contractor may use
h,% own or any orher facii i lie% s.itflb(e for the verfurnwr,.e of the i..pect ion r.sq. irements spccif ied

herein, .“less disappro.cd by the Government. The Government reserves the right to perform any of the

i.specrio”s set forth i. this %pecif i cat ion where such inspecr ions am deemed necessary to ensure supplies

a“d services conform 10 prescribed require.nents.

4.1.1 Res.vo”sibility fo? comp(ia”ce. &tL items shalt ❑eet aL 1 requirements of sections 3 and 5. The
inspecli.ans set forth i“ this specif icat io” sh.s[ 1 become a part of Ihe CO”XraCt Orss overal( i“specx ion

system or qualily’ prcgram. The absencr of any inspecr ion requirements i“ the Sptcif i cat ion sha~( not

reLie.e the contractor of the res.ponsib ilily of ●nsuring the[ aL1 products or s.pp Lies submitted to the
GwemIment for acceptance comply with al t r.quireme”cs of [he conrracl. Sampi ing inspect ion, 05 part of
me.. fe. ct. ring operario”s, is an accep:abke pract ice co asc, rxai” conformance to veq. ire.e”ls, however, rhis

does ..1 authorize s.bmis,sio” of k.... defective mater ia(, either i“dicatrc! or oct.a L, nor does it commit

the Go.er”menr to accepc defect iv. matev ial.

4.7.2 Test eq. i!ame”t and inspection facikixi es. Test and measuring ●quipment a“d inspection facilities

of s“ff icient accuracy, qua[ity, and q.anri :y co permir performance of the required inspections shall be
established and maintained by lhe contractor. The estabLish.ae”t and maintenance of a calibration system to

conrr.at the accuracy of the measuring and test equipment sha(t be in acco.dance .ith ffl L- STD-45662.

6.2 Classification of inspection*. The inspec t<.” requirements specified herein are classified as

fo(tows:

a. Flare riais inspection (see 4.3)

b. Oua(ificar ion inspection (see <.61

c. O.elity conformance i.spcct ion (see 6.7). ●
L.3 ffateria{s inspection, Mater iaks ins.pectio” shalt CO”sisr .< certification s.prmrrcd by verifying

data that the materiaLs listed in tab(e 111, used in fabricar ina. art in accordance .ith xhe applicable. .,
referenced specifications or requirements prior to such fabrication.

tlareriol

Copper-c Lad al.mi”um

Phosphor reduced COflpe,

Po(yechy’te”e foam

Po(yethyle”e

Nonha loge”a ted f ire-retardant

compound

3.3.2

3.3.3

3.3.4

3.3.5

3.3.6

I ASTf! 6566

ASTM B152

L-P-390 or vendor blend .1 rh

dissiwt ion factor < 0.cQ03
L-P-390

1. accordance with 3.3.6

4.6 l“specr ion conditions. U“IESS otherwise specified herein, a(( inspections shatl be performed i.

accordance uilh the test conditions specified i“ section 6 of FED- STD-228.

6.5 Inspection ce.ms and definitions. Inspecric.” Ierms end definitions sha[t conform to fll L-STD-lCF9 with

the fo(bing oddltio.s.

6.5.1 ~. A speci!ne” is a“ individual piece of cable lakru from a s.amp Le unit

L.5.2 S..mke .ni:. The samp~e unit sha[l bc as specified.

6
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a L.5.3 ~fective unit. k de fectl.e unit shat( be a sompke unit .I,, ch fa, ted to meet 11,, req. ircme.ts of
the specification.

! 4.b Q.al,l ,cat ton lnwcc[,on. 0..1 it ical ion insp.ecl ion shall be performed a! a Laboratory acceptable to
the Government (see 6. 3) on sample units produced with equipment and procedures ..maily used in production

and shall Consisr of the rests show in rab(e Iv.

6.6.1 Samphe size, Five h.”dred feet (152 ❑eters] of cable of the rype and size to be qua(if ied shati be

subjected to qua Lil ica:io. inspection.

k.6.2 _. One or mare faii.res shall be cause for ref.sak to gro.x q..atif ication appro.n(.

TA0L6 Iv. O.alif ication inspection

Inspect ion

Leak test (type 1 an(y)

Attenuario”

V.a(rage scandi”g wave ratio (VSURI

Impedance
W(ocity of propagation (when specified, see 3.1)

capacitance (uhen specified, see 3.1)

Co(d bend [jacketed cab(e onLy)

Flexibility”
Temperature cyciing
Thermal shock
Fbme propage.r ion [type Iv jacketed cabie m(y)

Acid gas generation (type IV jacker~ cable onLyl

Hakgen contenr (type Iv jacketed cabLc onty)

smoke index (type lV jackeled tabie oniy)
Toxicitv index (tvoe Iv iacketed cable onlvl

Tensi ~; strength kid eiofiat ion (unaged)

(types 11 amd Iv only)

Req. irem?nt

P=ag,aph

3.5.5

3.5.6

3.5. ?0

3.5.9

3.5.7

3.5.8

3,5.11

3.5.12

3.5.13

3,5.14

3.5.15

3.5.16

3,5.17

3.5.18

3.5.19

3.5.20

Test merhc=d

parag,aph

(..8.6

L.8.7

4.8.71

4.8.10

6.8.8

4.8.9
4.8.72

4.8.13

1,.8.14

/..8.15

4.8.17

4.8.18

L.a.19

4.8.20
L.8.21

4.8.22

4.6.3 Retenti.an of quatificat ia.. 10 retain qualification, the contractor shalt forward a report at 12

L!.a”:h intervals to the q.alifyi”g acliviry. The qualifying activiry shall estabiish the repar:ing dare.

The report shall consist of the following:

a. A summary of the results of the test performed for inspection of product for deLi.cry, groups A and

B, indicating, as a minimum, the number of tozs that have passed and the number that have fai Led.

The results of tesfs of all reworked [OKS shall be identified and accounrti for.

b. The results of tests per fo.mcd for periodic inspection, group C, including the number and tie of

fai(ures. The report shall imlude resulrs of all periodic inspection tests performed and

comp(eted during the 12-cranIh period. lf the tesr results indicate nonconformance .ith

specificar$on requirements, and corrective action acceptable to the qualifying activity has not been

taken, action may be taken m remove the f.i(ing prcduct from rhe qua Lif ied products List.

Fni L.re to submit the report uithin 60 days after the end o? the 12-mnth period ray result in 10ss of

q.akifi calion for the product. 1. addition to the periodic submission of inspection data, the contractor

shaii immediarety notify the qualifying activity at any time during the 12-mc!nth period that the inspection

data $ndicates failure of the qua(if ied product to meet the requirements of this Specification.

1. the ●vent that w production occurred d.rinq the reparring pericd, a report sha{L be submitted certifying

that che company .ri!l has caoabiliries Bncl facilities necessary to prod”.. the item. If du?i”g two

consecutive reporting periods there has been “o prcd”ct ion, the manufacturer may be required, at the

discretion of the qua~ifying activity, to submit gr.a”p c test res. trs covering a representative prti.ct from

each group as defined by L.6.

●
7
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4,7 Oust ity c.anf or france ir,spec,t 1..s.

1.,7. I Inspection of product f-r delivery. l.sp.cti o,, of producl for detivcry 48. [( consist of groups 4

I a“d B inspections.

G,7. 1.1 lnsoecti.an tot. An i!,spect ion lot shatk consist of .11 cable covered by a $ing Le specification

sheet, produced under essenl ial Ly the same conditions, and offered for inspection at one rime.

L.7.1.2 Group A inspection. Group A i“spectio” shalt .X.”sisz of the inspections specified 1“ table V, i“

I xh. order shou”

TABLE v. Group h inspection

Inspect ion Req. i reutent 1,s.1 Samp(i.g p(an

pa.agrauh para9raph

Subqro”p 1

Vis.at m“d mechanical fnspecrie. 3.1, 3.3, 3.4, 4.8.1 See 4.7.1 .2.1

3.6, a“d 3.7
Subqr.”p 11

Co”tin”ity 3.5.1 4.8.2 lW 3 of ,,, (s

Dietecrric uirhstanding .ottage 3.5,2 6.8.3

Spark lesl (jacketed cablf onty)

sha L 1 be inspected

3.5.3 4,8. L

lns.lar ion resistance 3.5.4 &.8.5

Leak 1.s1 (type 1) 3.5.5 L.8.6

1.7.1 .2.1 GrotIp A Samptinq pLan. SampLing and inspection for subgroup 1 shatl be in accordance .ilh

tab(e VI excepr that the number of sampte units shat L not be more than two times the number of reels in the
inspection Lot. NO more than CM. samp(e .“its sha[[ be se[cc red from each reel of cable. When z.o sample
units are req. i red f ram one reel, they shal( be cut f rc.m each end of the reel. For subgroup 2, each reek in

the inspection tot sha Ll be rested. If one or more defects are found, the bat sha(l be screened for That

partic. (ar defect(s) and the defects removed. k new sample sha[k be selected i. accovda.ce with rable V1

and at( group A tests again performed. If one o. rare defects are found in the second sample, the 10 I shaLl

b, rejected and shall not be s.pp( ied to this specification.

L.7. 1.2.2 samp(e unit. FOP s.bgro”p 1, a s.amp Le “nit is a piece of cab(e three Teet in Lengrh a“d cut

from the reel of cabLe. For subgroup 2, the c..p(ete Length of cable on each reel shall be tested.

TABLE VI SamPL inO Dia. for qro.p k inspecc ian

Inspection Lot size

cab(e length (in feet)

o to 5,m

5,G01 to 15;W0

15,W1 to 25,03U

25.W1 to 65.0+30

65;C01 to 160; OO0

lbo, ool %0 L40, m

440, W1 to 2,200,m
7. 7Fh’1 (s)1 .“,+ 0..,

19;812 .30 tO L8;768 20

1,8,768.30 10 13&,l12 32

13 G,112 .30 to 670, 56U 50

670,560.30 and over 80

L.7.1,3 Group B inspection. Group E inspection sha[t consist of the inspections specified i. tabie VII

in the order show. The samp Les sha(k be se(ccted fvom i“s.pect ion Lots that have passed the group .4

inspection.

8
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● L. 7.1.3.1 Group B s.ampl,nq p(.~. Ihe s.amp(!ng P(.. shalt be 1. accordance .11!s labie VIII. It one or

more defects are found, II,.? (.x sha LL be screened for that particular defect(s) and the defects removed.

Atr,, SC,,c”l”g and re.o”i)t of de fret,, a ntu samPLe shalt be randomly sekect?rl and ,“b]cc ted 1. ail 1,s1s
,. ticcorda.ce uirt, tabke VII. If one or more defects are found in the second %ample, the tol .11. (( be
rejec led and shall not be s.pp[ ied to th, s speclf?.afl on.

TABLE VII. Group 8 inspection.

lnspecr ion Req. i rement lest Numb,,

para9.aph ~ragraph ot

Atten.er icm I 3.5.6

I

L.8.7

I

Se? l.sb(e

Vo(tage sta”di”g uave ratio (VSUR) 3.5.10 L.8.11 VIII

TABLE VII]. Sampli.q C.(.. 10, llro”p B i.soect ion.

Inspecrio” lot size Metric equiva[enrs for cable Number of sample
cable Lengxh (i” feet) (ength (in meters) unlls for group B

o to 15, wo o to 4,572 1

15, Wl to 65,003 &572.30 TO 19,812 2

65, CQ1 to 160,07ciJ 19,812.30 to 48,76-9 3
160, CKf1 to &o, om 48,76B.30 to 134,112 5

U!o,cm and over 134,112.30 and over 8

e

4.7.1 .3.2 Sampie ..<1. A sample unit is a piece of Cab(e from The reet of cabte ad the iength specified

for the applicable Ie$.T method.

L.?. I. 3.3 Disposition of $amp Lc units, Sampke units which have passed all of group B inspections may be

I

delivered on the conrracr or purchase order if the ior is accepted and if the sample units are undamaged and

.irhin s,pecificaci.a”s. Reworking of de fec Iive samptes is “ot .Lbaued,

L.7.2 Pericdic inspection. Periodic inspection sha(( consisr of group c inspections and sha LL be made

after 36 months of qua[ifyi”g initia LLy and e.ery 36 mnths thereafter. Except where the results of this

inspecrio” show no”comptia”cc with the applicable requirements (see 4.7.2.1.4)< delivery of produc:s which

have passed gcoupa A e.”d 0 inspections sha(t “or be delayed pending the resutts of these periodic

inspections.

I 1..7,2.1 Group C i“s.pecti.an. Group C inspection shatl consist of the inspection. specified in table 1X in

the order shown. Group C inspection shakl be made on s.amp Le units seiected from inspection tots which have

passed groups A and B inspections.
I

6,7.2 .7.1 Sample size. Five hundred feet (152. G meters) of cable of the type and size specified

(see 3.1) shal( be subjectca to group C inspection.

I <.7.2 .1.2 _. On? or more faitures shakl be cause tor rejecr ion of Ihe e.llre 101.

I 6.7.2 .1.3 Disposition of sampte units. Sampke .“its uhich have bee” subjected to group C inspection

shal( not be detive red o“ the c.antracr.

‘o
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TABLE lx. bro.p C ?n$pectlon

Inspect ion

Velociry of propagation (when speciti cd, see 3.1)

Capacitance [uhen specified, see 3.1)

1 mpedance

CoLd bend

F(exibiliry
T.empe,acu?e cycki”g

Thermak shock

Requi renent

p.r~9r.Pfl

3.5.7

3,5.8

3.5.9

3.5.11

3.5.12
3.5.13

3.s.14 7
lest methcd

Wvagr.ph

1,. E.8

6.8.9
6.8.10
L.a.12

6.8.13
1..8, II.

4.8. ?5

L.7.2. I.L Nonccmpki$J”ce. If a sample fails to pass group c i“specti o., the manufacturer sha(t “orify the

qualifying act ivi ty and Khe cognizant inspection activity of such fai t.ce a“d cake corrective acr io” on xhe
mare? ials or processes c.? both, as warranted, a“d 0. all u“izs 01 product which c,a” be corrected and which

were manufactured under ess.ential(y the same Conditions with esse”rialty the same Mater ia(s and processes,

and wh?ch arc considered subject to the same fai lure. AcceprancF and shipment of the product she. (1 be

disconrinutd .nti L corrective action acceptable to the quah ifying activity has been Taken. After the

.Orrec live action has been take., 9r0uP c in$P=cxiOn .ha(~ b, repeated On additional sa~P~e units Cal[
i“sptctio”s, or the i“sptcti.an uhich The originat samp Le fai[ed, a: the oprion of lhe q.a(ifying ac?ivityl.

Groups A a“d B $nsfxct ions may be rei”st it. ted; however, f inat acceptance a“d shipmm?x shal k be withheld
..! i I [he group C relmpecr icm has shown that the corrective act ion ML!. wcce. sfu( 1. the ●.e”t ot tai lure

after reinspect i!x, inf.ar.alien .Oncer”i”g the f ai L.re sha(l be f urnished 10 the cng. iza”t i.specxio”

activity and the q.a(ifyi”g activity.

4.7.3 Impect ion of m.ckoqi”q. The sampling and inspection of the pveservati o”, packa~i”g, packing, a“d

marking shatl be i“ accordance uith the quatity requirements of lfl L-C-12033 as specified in 5.1 herein.

4.8 Hethcds of inspection. ●
6.8.1 Vi..ak a“d mecha. icak exa.i”at ion. The cables shat[ be examined to verify that the design,

.O.slruct ion, physical dimensions, marking, and .orkma”ship are i“ o.c.rdance with the app(icabie

rq. iremems [see 3.1, 3.3, 3. I., 3.6, a“d 3.7). A micrometer ca(iper Q. an i“srr.ment of eq.ak accuracy

sha~l be used to delermine the proper dimens ion..

4.8,2 Co”rinuity (see 3.5.1). A direct c.rre”t (de) pxentiai of 6 voLts uaximum shni~ be app[ied,

through a“ appropriate indicator, to the imwr and outer cond.crcirs of rhe reel of cab Le. The .o(tage may

be applied to the conductors individually or in series.

L..3.3

6111 of

a.

b.

c.

d.

e.

Die(ectr~c .ithstandiw .olraw (see 3.5.2). The cab Le sha LL be tested in accordance with meth.sd

FED-sTD-228 (lm percenc of cabke shat L be tested) .ith the folko. ing .Kcept ions:

The cable shall not be <mmersed in water,

Direct current vo(tage is acceptable.

The tesx sha([ be performed on finished cab(e onty.

The high pot!mt iat she. {( be applied to the imwr cond.ctor

and rhe wr e. co”d.ctor shal 1 be gvo.nded.

Tesr vo\rage s,ha~~ be app[ied for 1 miwte.

10



. . unless Orhecuise specified [see 3.1), the re,: voltage shail be a 60 hert: (Hz)

rcot-mean-square (rms) voltage ,$ indicated in tebie K.

b. The potent ia( sha( 1 be npp Lied between the our. ? conductor and the outer surface

of rhe jacket.

TA8LE x. v.itaqe for spark test.

I 1 1 I

~

(mwiualents in mit(i.eters>

1..8,5 Insulation resi5ta”ce (see 3.5.4). The cable shalt be rested i“ accordance .irh nmlhod 6031 of
rED-sTD-22L7 except that the c.ab(e shell not be immersed i“ water. The f.at[ou<. g detaits sha(~ 6WY:

CZ. The test shalt be peviormed on each length ot Cozp(ete cabtc.

b. The te%r voltage shall be .01 less than 2(X) ..(cs

c. The pxmtia[ shall be appliti 10 the inner conductor uith the

outer conductor grwnded.

m L.8.6 Leak test (tYDe 1) (see 3.5.5). The capacitance of a 7-f.mt (2.1 meters) specimen shat( be

.easured and lhen the specimen sha(l be placed i“ a pressure taok f i 1(.4 wirh water so Chat at least 5 feet

(1,5 meters) of the cable is immersed and both ends are e.xvsed 10 air. The uater shall rhen be pressurized

to 25 pounds per square inch gauge (pSi ) <or at teast 8 hours. The cab(e sha LL then be remowd ati ~ilhin

1 hour the cnpacice”ce shalt again be measured. The capacitance measuring system sha Ll be acc.rare to

within 11 percent.

L.8.7 Attenuation (see 3.5.6). The atte...gr ion, expPessed in dB per 103 f&et (30.5 ❑eters), sha LL be

measured at a s.uff icient Ly tow-power (evel such that the res. tting tem!perat”re rise wi lL be .egtigib le. An

accepcab(e .methti for measuring attenuation is as foL(o. s:

11
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I. Ihe btock dlaqra., a s.!labic (ength of cab(c .ith .“ atteouali. n with>. tbe neasureme.t range accuracy
of the cqu, pmrnl is ,nser ted Imlw.e” the connectors. {he $lgrlak generator and catib?a:ed attenuator are

ad]. steal to prod”.. a reasonable indication al 111. detector. when the detrclor is tuned. The detector
read, ng IS nored, and the ca~ lbral?d at le”.alor output ie. e{ is recorded. 11, ? cable under tesl 1s then

w?thd raw a“d the circuil compkc ted .ith the Connectors (or a very shorl (cnglh of cab(e). with Ihc

detector r.ncd, rhe Ca(ibraxed attenuator is readjus t-d to rcprcduce the origi.at reading at 11,. detector
and the atte”.aror outp.1 Ie.et is again recorded. Art.n.atic.n is then computed as f.s((ow$:

A . ~m (Differt”ce i“ ca[ibrared attenuator reading in dB)
L

where:
6 = ntl,n”,ci.am in d8 Per 100 fe,t (30.5 lll.l,, s.).
L = Length of cab,. ““de, ,.,1 (,” feel).

mess.reme”ts at trea.encics of LCQ meaahertz (nHz). or less, rhe characteristic imDedance of theFor

atte”uatc. r pads and con”ecr. rs sha LL preferably be the same as that of the cab Le .“der rest. For

❑easurement ar frequencies of l,OCQ fflfz or above, the attenuator pads, connectors, and test cable shal( be

matched 10 the same characrerist i. i.pcdancc. Both pads shall be high enough in attenuat ion Vatue to

minimize the error caused by any mismatch of the signa L generalor end detector. For the majority of

I measureme”rs, i[ is recommended that the arlenual ion of each pad be approximately 10 dB. Tuning stubs may

be used i“ In. circuit for impedance matching purpses, Any ocher mechti approved by rhe prc.cu ring activity

I may be used ,n tie. of rhar described herein. Uhen the attenuation of the cab Le under test is (ess than
1 dB at the test frequency, the atte”.atio” nay he measured by The sh.ar: circuit methc-d. A. a(ternaxe

met hod may be used upon appro.a \ by the Government.

I L.8.8 Vekocity of propaqali.an (when sDecif ied, see 3.11 (see 3.5.7). The .ehocity of propagation is

deler. ined in Cerms of the percentage of velocity of .ave p?opagat ion a tong the cab{e to the velocity of an
●lectr.amagne: ic wave in free space. The .eLocity of Propagation i“ the cab Le sha\L be found by resonating a

I le”grh of cable at a frequency bet.ee” 10 MHZ and 200 ffnz with one end short-circuited or open- circu<:ed or

by eq.i..Le*1 mefh~ ~ubj,c: I. the apprQv~L Of the procuring aclivi~Y. The same sanPte ~Y be used for

I
.e[ociry a“d capaci tance measurements. ●

Pevcent .eLocity =
f, , L,”gth (fr)

2.46 N

Uhere,

t , = R.%.”,”: f ,eque”cy 1“ lfHz.

N = Mumber of quarter .a.elengrhs in :he cable.

4.8.9 capacitance (when specified, see 3.1) (see 3.5.8). The capacitance of the cabte shall be measured

10 three si.gnif icant figures, at any one f req.cncy between 1 Liloherrz [kffz) and 1 ilHz reported in
picofarads (pF) per foot. h. e(ectrica~(y short piece, that is Less than lILO of a wavelength of cable,

sha~l be used for this test.

I,.8,1O Impedance (see 3.5.9)

L.8.1O.1 ~, The specimen sha(~ be 10 feet (3.05 meter s.) minimum or .? dil maxim.. at 3 GHz

uhiehever is shorter.

L.8.1 D.2 Proced.ve. The %peci me” shatl be prepared for testing by assembling appropriate connections to

rhe cabte ends. The ecf. ipmenl shal L include B lime dom.si” reflec tometer (lDR). The rise lime of rhe TDR

shatl be 150 pi.oseconds or less, and the .erticOL sensiriviry of rhe system Sha(( provide for a minimum

resotuticm of 0.5 ohm per centimeter (cm). A precision 30-.. air (in. of the same nwni”a[ characteristic

impedance as the specimen sha L( be connected berueen the TDR and Ihe connector-cab Lc asse.bky. The

charc. cteris tic impedance of the specimen shall lhen be measured compared to rhe precision air-t ir!e. The

conneclor-cab[e assemb(y shalt the. be turned end-to-?”d and the measure.e. r repeated. For cab Le. of other

lhan 50 and 75 ohms characteristic impedance, where precision air-tines, Loads, or proper impedance

“eas. ring equipment are not w.< [able, the characterise ic impedance may be determined by calculation from

the capacilar?ce measurement del.?r. i”ed (se? 4.8.9) a“d thr .e(ocily of propagation nee.suremcnt determined

(see 1..8.8), using the folio.lng for.uta:

I 12
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4.8.11 VSUR (see 3.5.10), The VSUR of a SW fool (152 meters) mini... Length of cab~e shat~ be me?s.,ed

over a f reque.cy r.svge es specif ied (see 3. 1). A wept f rcque”cy t echniwe capable 01 mcas.r ing a VSUR of
7.C6 or Less shal L be used. The measuring system may be i“ the form of directional .Oup[ers, a hybrid, or a

sbatted t ine and shal 1 have a direct iviry of at least 30 dll at The highest frequency of ❑easurement.

L.8.12 CoLd bend (iackt%cd cab{e en(y) (see 3.5.11). & straight semi.. of finished .ab\e, whose te”gth

s.ha(( be sufficient to make one revo Lutic.n nro.nd a mandrel uith a diamete, .s specified [see 3.11 (in xhe

case of l-5/8-inch diameter cable, it shalt be ooe-h.g(f rc.oluc ion), shal 1 be placed i. a chamber and

subjected to n temperature of -30” C *2°c for al Leasx 40 hours. Afrer this pericd, the cable sha(l be

removed and uithin 30 seconds subjected to a liUl” bend around the mandrel speci f ied.

4.8.13 FLtxibikity (see 3.5.12). Th= length of cabte 10 be fkexed shaii be sufficie”r to provide three

complete coils around the uandrek with a diameter as specified (see 3.1). one e“d of Ihc .abie sha(l be

ctamped .irc”. ferent ial(y to the mandrel at any t.. points, approximace[y 45” apart. lhc specimen shall

rhen be coi led around th= mandre L for “OK less rhan one complete revo(ut ion - and the. ..coi ted and

straightened by p.lki.g .“ the free cabte end - a zeta L of 20 rimes. (The mandre L shall be roratcd “at less
than 20 times, 720 degrees, to accomplish this. ) Coi Ling a“d uncoi ling shal( be performed al a rate of not

less than o“e revolution De. ❑inure (rum) nor more rhan 5 rDm: that oorlion of The cabie .hich 1S coi Led
about the ma.dre( sha L( be kept smuq ak.our the ma.drc L at a(~ times (by mai”ta<ning tension in the cab(e).

Atlh.a.gh no special tco(s sha LL be used during the bending of rhe cab[e, a ❑echanism nb3y be provided co

g.ide the cable on the mandrel. Afler the Wentieth cycle, the sample sha LL be tested as specified in 4.8.6
and 6.8.11. VSUR Wy bc measurd 0. the sample .hitt coiled.

●
L.8. J4 Tcnperat”re cyc Lina (see 3.5.13). A lengrh of cab(t with connectors properly attached sha(( be

coiled on a mandrel .ilh a diameter as specified (see 3.11. The cabte sha(t be sufficiently long 10 make

one c.amptete revoluri O. [3W) around the mandret (in rhe case of 1-518-inch diameter cable, it sha(l be

one-hatf revel.rion (180”)). The -ndrek, with cable attached, shail be ptaced in a chamber nnd subjected

to the temperature CYC1 ing specified i“ tab(e x1. Af rer the cyc(i”g has been complt? red, the cabte sha(l be

tested as specified in 6.8.71.

I

TkBLE X1. Temperature cyc(ing.

Step Temperature (“C) Time (hours) tt.uber of cyctes

80 48 minimum 10
; 25 68 ni”im.m 10

/..8.15 Thermak shock (see 3.5.$4). A piece of cabLc, length as specified (see 3.1), shaLt be prepared at

both ends by ●xposing one inch of center conductor and one inch of dielectric (see figure 1). Rtmuva L of

each Layer shatl be accomplished by an even cut perpendicular 7. the Longitudinal axis of the cabie. A
razor blade, or equivale”r, shall be “scd to cut the insulation. The spec i men shal 1 be formed into a loose

coi t uilh the largesl convenient radius, and shat[ be laid on a screen for handling throughout the test.

The length of ●xpased conductors and die Leccric at each ●“d of the speci me. hat ( be measured 10 the nearest

.031 inch (0.79 m.).

The screen (with cable) $.ha(( be placed for a minimum of L hours in o preheated, air-circulating oven al a

remperat.re of &7° C 12”c. 1X shall rhrn be removed from che eve” and wiThin 2 mi”ules be pLaced into a

chamber maintained at -55° C 12-C. The specimen shall remain rherc for a ❑inimum 01 4 hc+trs. [C .ha L1 then

b. removed from the chamber and altowed to warm to mom temperature. At the c.anctusic.n of this cyc(e, the

ie”grh of the dielectric and of the inner conductor ar each e“d of the cable sha(( be measured to thf
nearest .031 inch (0.79 mm). This ther,nak shock and rhe measurements s.hati be repeated for an addir, onak

three cyckes (a total of four cyctes). cables shalt be e“a. ined for chang,s i“ Ic”gth of :hcir various

expased areas at both ends.

●
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FIGURE 1. End vie. of tcsx cable.

1.8.16 Conrin.o.s (cnqrhs (see 3.8). unless othertiise Specifiwl in the acq. isilio. requirements (see

6.2), the inspection rwqui rements for conri.unus cab~c Lengths shal L be satisfied by Che contractor’s

cer:lf icate of conformity and :he presence of rhe required piece le”gch markings on rhe spcels or reels.

However, the Government reserves the right to examine such certified (or if deemed necessary to assure that

the length acrua(ly conforms to the req. iremen:s. Uhen the acq. i sit ion requirements (see 6.2) specif ies

examination of cab(e Lengths, the Government representative shalt exa.i”e the cab[e at his 0.. discret ion 10

derermi.e conformity 1. this r6qui rement. In measuring conrin.o.s cabLe Leng:hs where marking or stripping
of jackex has been used in Lie. of cutting the cabte ro idenrify dielectric test f.ait. res or areas “or

properly tested, such marking . . stripping shall be c.a”sidered equivalent to severance of the cable ar the
t.. ends of each marked o, stripped area,

6.8.17

4.8.38

HIL-C-17,

L. E.19

1..8.2O

4.8.21

L.8.22

c.cco?dn”,

Flame !xopaqatio. (see 3.5.15) F(ame propagalio” shal[ be lesced in accordance with HIL-C-17.

Acid q.. q.nerat <o” (see 3.5. 16). Acid gas generation shal L be tested in accordance with

ffa[cqen .zo”ce.r (see 3.5.17). The halogen ccm:enc shai( b. determined as specified in MI L-C-17.

Smoke index (see 3.5.18). The smoke in-de. shatt be measured as specified in MIL-c -17.

Toxicity ides (see 3.5.19). The toxicity index sha(l be determined as specified in HIL-c-17.

Te.si ie strenqrh and ●ionqat ion (see 3.5.20). Tensile strength and elongation shalt be xesttd in

:, with t!l L-C-17.

5. PACKAGING

5.1 Packaoinq requirements. Th? requirements for packaging sha[t be in accordance with fflL-C-120CKl,

6. w

(This section contains information of a ge.erat or ●xplanatory nature that may be hetpfuk, but is not

mandatory. )

6.1 Intend& use. Cab(es covered by this specification are intended for use in radio frequency

applications.

I
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6.2

a.

b.

c.

6.

e.

f.

6.3

XII .C-288WC

Acq”,., c,c.” r.<,”, remerl t,. A.,, ”,,, L >“” d.. ”m,,,l. OW,l sP, C , !Y the f-t i“” ,,lg:

l,lte, numb.., and date of Ibis spcciiical> on.

lit Le, number, end date 01 the applicable speclti carlon sheel.

Issue of 00DISS to be cited in the soticil ation, and if required, the specific issue of i“di. idual

document referenced (see 2.11.

PIN (see 1.2.1).

Le.e(s at preseruar ian, packaging, packing and applicable markicq.

1.1. ( footage of cable.

O.aliti carion. uith resprct 1. products requiring qualificatim, wards .ik L be made onLy for

products which are at the time of award of conlracr, q.atif ied for incius ion in the Quaiii ied Prnd.cls List

OPL No. 2S-930 .hether or nol such Products hatie act.a[ lY been so Listed by that dare. The attention of the

contractors is cal led to these require.mencs, and manufacturers are urged to arrange to have prod. cxs rhar
:hey pr.+ose to offer 10 the Federa L Government tested for q.atificatio. in order that they may be etigib[e

to be awarded contracts or purchase orders for the prcducts covered by this specif i cat ion. The activity

.

responsible for the qua(i tied products list is the Defense Electronics SUPPLY Cenler, ATTtt: DE SC-EL,

Dayton, Ohio 4S644 and information pcrraini.g 1. qualif icatio. of prcd.crs IMY be obtained f r.. that

act,. iry.

6.L S.biect term (key Utmd) tisting.

Elecrricai

mi cm.a.e
RF cable

Tra.mission line

6.5 Ch.anqes from previous issue. ffar9i.a L notations are MN used in rhis revision 10 ident ify changes

with respect to rhe previous issue due to the extensiveness of lhc cha~cs.

I C.st.xfians
.4,P+J - CR

Navy - Ec

hi. force - 85

I Review activities:

CONCLUDING MATERIAL

Preparing activity:

DLA - ES

(Pr.ojecr 6165-2029)

I

Navy - AS, MC, SH

Air Force - 1?, 19, 99
DLA - IS
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3. The prepar’itg acti. ily must provide a repty within 30 d+’% tron .Cccipt 01 the form.

MOTE: This form may not be used to request .Opics of doc.me.ts, nor 10 request waivers, cm ciarif i cat ion of

requirements 0. current contracts. Comments submitted on this for. do not constitute or impty authorization to
waive any portion of the referenced document($) or ro amend Co”tractua! requirements.

I RECOMMEND A C33riNGE:
I

1. COCUf!ENT ~8ER

I

2. cacunEnT DATE (nMDD)

II IL-c -28830c 9L0822

3. 00CLMENT TITLE

CA13LE, RAD1O FREQUENCY, COAXIAL, SEMIRIGID, CORRUGATED OUTER CONDUCTOR, GEtlERAL SPECIF1CATIO!1 FOR

4. NATURE OF CME (ldcntify wragra#I “.~r and i.cltie prc$.x.ed rtvrite, if possibLe. Attach extra sheets as

rlecded. )

I

5. REXYX4 FON RECEAU!ENDAT[W

6.. sUM!lTCER

a. tlAHE (Last, First, Ifiddle initial) b. ORGANIZATION

... . . . . . .
.,,

c. ADDRESS (Include Zip C~e) “ ‘. d: TELEPlf@E (Inclwde Area Code)’” 7. DATE SW3H177ED :’..

[1) Gmuercial
‘“”(YWHDD) ““.

.,

(2)AUTOVOH

(If applicable)

8. PREPARlffi ACTIVIZT

a. NflftE b. TELEPHONE (Include Area C&e)

Defense E(eccronics Supp(y Ce.te, (11 Commercial (2) AUTOVOII

,4TTN: DESC-ELD1 (513) 296-5391 986-53?1

c. ADDRESS [Include ZIP code] IF KU 00 WT RECEIVE A REPLY UITNIN 45 DAYS, CWIACT:
1507 Wilmington Pike DPfenSe Gualiry and Standardization Of flCe
D8y10fl OH L5LLL-5765 5203 L,r.b. rg Pih. e, Suite 1403, Fa(ls [h.rch, Vh 220L1-3L66

Ietephcme (703) 75b-23L0 &uT0V014 289-23L0

\. .-— ,... — o“ ,.. ,-..n


